Voice disorders are not uncommon with neurological disease. Cerebellar disturbances, extrapyramidal disorders and palatal myoclonus can all cause abnormal speech modulation. However, cases with voice tremor as the presenting symptom or indeed the only symptom, are relatively rare.
The purpose of this report is to review 3 such cases, to suggest that they represent a disorder of respiration, that they belong in the spectrum of essential tremor and hence may be amenable to treatment with propranolol.
CASE REPORTS Case No. 1
This 69-year-old woman had been admitted to Bispebjerg Hospital three years previously because of back pain radiating into the legs and difficulty walking. At the same time she noted a tremor of her voice. All the other symptoms disappeared within months but the marked voice tremor slowly worsened. On examination the patient exhibited a marked irregular tremor of her voice. Expiration and to a lesser degree inspiration were also interrupted irregularly. Phonemes were articulated correctly and the neurological examination was otherwise normal. Examination included a search for palatal and other myoclonus and attempts to elicit any latent tremor of the upper limbs by having the patient hold heavy objects with her fingers with arms outstretched.
Case No. 2
A 72-year-old woman, she had noted gradual onset of a voice tremor four years before. Despite speech therapy the tremor progressed until the patient was socially disabled. On examination the patient had a marked irregular tremor of her This 67-year-old woman had a sudden onset of voice tremor two years previously. On examination she had an irregular tremor of respiration, phonation and speech. The neurological examination was normal except for a latent tremor of the patient's left index finger and thumb that could be elicited by having the patient hold a heavy object between them.
None of the patients had a family history of tremor nor of neurologic disease. Case No. 3 suffered from classical migraine and had a family history of the same. ( Fig. lb) Fig. la shows the tracing from a normal control. Simultaneous oscillograms of the patient's expiration and phonation (aaah) showed irregularities and actual interruption of breathing and sound production (Fig. 2b) . This is in marked contrast with the smooth tapering of the expiration and phonation tracing of a normal control (Fig. 2a) 
SPECIAL INVESTIGATIONS

Audiocinematography
Fluoroscopy of the patient's vocal apparatus and diaphragm showed no abnormal movements when the patient held her breath. In order of intensity: Inspiration, expiration, phonation and speech produced an irregular tremor of the vocal apparatus and the diaphragm.
Aerometry and Voice Oscillography correlated with finger tremor
By having the patient hold a balloon connected to a transducer between her left thumb and index finger a tracing of her finger tremor was obtained. Simultaneous recording of her voice while saying "aaah" showed the voice tremor to be slower than the finger tremor (4^2 and 7 Hz respectively). 
DISCUSSION
The patients studied were elderly and without any family history of voice tremor. To characterize their symptom as "senile voice tremor" would not be precise nor allow for the fact that voice tremor of varied etiology can occur in the senium. Furthermore the voice tremor was the only symptom in otherwise healthy individuals who did not accept this as an expected concomitant of aging and sought medical help.
Case No. 3 had a latent tremor of the left thumb and index finger; in the absence of voice tremor this would have been attributable to benign essential tremor. Brown and Simonson (1963) found that 6 of their 31 cases of organic voice tremor had no limb or head tremor; they suggested that organic voice tremor was a disorder of phonation and a manifestation of essential tremor. Our clinical, audiocinematographic, aerometric and oscillographic studies suggest further that monosymptomatic vocal tremor is primarily an action tremor of respiration. We found no tremor when the patients held their breath; there was an increasing tremor with expiration, phonation and speech. In Case No. 3 the voice tremor was slower than the finger tremor, but it is well recognized that the basic frequency of a tremor is modified by the anatomical site of its occurrence. Marshall (1968) .
The efficacy of propranolol in action limb tremor (Winkler and Young, 1974) provides a rationale for the treatment of the respirovocal variety.
